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We present the case of a 101-year-old female who was successfully operated for an open elective repair of a symptomatic
9 cm abdominal aortic aneurysm. This is the oldest case reported in the literature for elective open abdominal aortic
aneurysm repair with successful outcome. This case raises an important ethical issue of human life expectancy and the
appropriateness of high-risk surgery on a centenarian. (J Vasc Surg 2011;53:216-8.)Life expectancy in the western world is increasing and
the median age of the population is becoming older. In
2000, there were 50,454 centenarians in the United States
averaging to one per 5578. By 2025, the number of cente-
narians will be more than double to 175,000 from the
current number of around 80,000. By 2035, the number of
people over age 85 will double from 5 million to 11.5
million.1 Abdominal aortic aneurysms (AAAs) occur in
approximately 5% of the population older than 50 years and
up to 10% within the male population over 80 years.2
Therefore, the prevalence of AAA, an age-related disease, is
likely to continue increasing in the older population.3,4
At present, elective treatment of AAA is achieved by
either open surgical repair or endovascular aneurysm repair
(EVAR). In a recent study, Schwarze et al5 analyzed a
nationwide sample of intact AAA repairs from 2001 to
2006 and demonstrated a 69% increase in the total number
of asymptomatic AAA repairs in patients more than 85 years
of age in comparison to their younger counterparts.
The oldest reported cases of open and EVAR in the
literature is 95 years of age.6-8 We wish to report the oldest
case in the literature to be successfully operated for an open
repair of a symptomatic AAA repair.
CASE REPORT
A 101-year-old female patient presented to the ER from home
with a complaint of new onset abdomen pain. She was hemodynam-
ically stable in the ER. On physical examination, she was found to be
awake, alert, and forgetful at times. She was living alone at home with
a part-time home attendant. She had some dementia, but otherwise
was able to carry out the daily activities of life by herself and with some
help by an attendant. She was a nurse many years back. Her family had
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216a history of elderly family members (patient’s mother died at the age of
115 years). Her abdominal examination revealed a pulsatile 10 cm
abdominal mass. Rest of the physical examination was normal. Labo-
ratory studies including liver function test and renal function tests
were normal. A CT scan of abdomen with IV contrast showed 9 by 9
cm abdominal aortic aneurysm just distal to the origin of renal arteries
without evidence of any acute leak. The neck was wide and short
(Fig). The patient was admitted to surgical service after ruling out
other causes of abdomen pain by the medicine consult and establish-
ing the diagnosis of symptomatic nonruptured AAA. An echocardio-
gram was performed, which revealed an ejection fraction of 60%.
Patient was assessed by the medical cardiology department as an
intermediate risk for surgery.
She was also evaluated by the pulmonary/critical care and
anesthesiology for preoperative assessment. In reviewing the CT
scan, this patient was found to be unsuitable for EVAR, because
the proximal neck was less than 10 mm in length with an angula-
tion of more than 60 degree.
She initially agreed for the surgery, but in the period from her
admission to the actual surgery, she became confused and unable
to make a decision about surgery possibly due to narcotics that
were used for analgesia.
With the help of the ethics committee, the patient appointed her
granddaughter as the health care proxy. The patient and her family
were explained the risks and benefits of both conservative and opera-
tive management in detail. Considering the aneurysm size and the
symptomatic nature, conservative management had a high risk of
rupture with its associated morbidity/mortality. Operative manage-
ment had its own risk of undergoing a major surgery, but with an
obvious benefit of preventing a rupture thus prolonging her life. The
family agreed to proceed with the surgery.
The patient had an uneventful open elective repair with an
estimated blood loss of 600 mL. The aortic clamp was placed just
below the renal artery. Postoperatively she was taken to the inten-
sive care unit and extubated on postoperative day 1. She was
discharged home on postoperative day number 10. She was seen in
the clinic 2 months postoperatively with a complaint of weakness
and decreased appetite. During this visit, she was found to be alert
and oriented with no other complaints. She was advised nutritional
support and regular follow-up. She was lost to follow-up 11
months after the surgery.
DISCUSSION
The estimated life expectancy of a centenarian in the
United States in 2004 was 2.3 years.9 However, some
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AAA.10
Despite the uncertainty and overall concern regarding
age, numerous articles have reported acceptable results for
octogenarians treated with both open and endovascular
techniques. Henebiens et al11 concluded that the mortality
rate, while higher than in younger patients, is acceptable in
carefully selected octogenarians. Van Damme and col-
leagues12 proved that open repair of AAAs in octogenarians
was associated with increased life expectancy in comparison
to untreated AAAs.
Jim et al6 reported a single institution analysis of endo-
vascular repair (EVAR) in nonagenarians. The study ana-
lyzed 18 nonagenarians (age range 90-95) and reported
100% technical success with a mortality rate of 5.6%, 41.2%
and 58.3% at 30 days, 365 days, and 2 years, respectively.
Mean survival of the 11 patients who expired beyond the
first 30 days was 17.5 months. They concluded that EVAR
is safe in nonagenarians despite their advanced age and
significant surgical risk factor profile. Overall, they could
not demonstrate prolonged survival for nonagenarians
treated with EVAR in comparison to the life expectancy of
the general population as well as the natural history of
patients with untreated AAA. This study did not mention
the symptomatic status of the elective patients, which plays
an important role in the decision-making in this age group.
Moreover, their sample size was small and includes aneu-
rysm size over a wide range from 50 mm to 105 mm. Thus,
a 90-year-old asymptomatic patient with a 50-mm aneu-
rysm could have a different prognosis compared with a
95-year-old symptomatic with a 105-mm aneurysm. A
largest retrospective review of nonagenarians that under-
went EVAR over a 10-year period was reported by Halpern
et al.7 They analyzed 23 patients with mean age of 91.5
(range 90-94) and reported a perioperative mortality of
4.3%. There were no aneurysm-related deaths beyond the
Fig. Abdominal computed tomography (CT) scan showing 9 9
cm infrarenal abdominal aortic aneurysm.30-day postoperative period. Mean survival beyond 30 dayswas 800  459 days following EVAR. Their results dem-
onstrated nonagenarians benefit from EVAR with low mor-
bidity, low mortality, and survival exceeding 2.2 years
despite their advanced age and, therefore, they should be
considered for EVAR with or without symptoms. A series
of 322 patients that underwent open and EVAR in octoge-
narians and nonagenarians (age range 80-95) was reported
by Stuart Prenner and colleagues.8 The perioperative 30-
day mortality rate was 3.1% with a mean follow-up of 25.7
months. Freedom from aneurysm-related mortality was
95.4% at 1 year and 92.9% at 5 years. Their results demon-
strated EVAR in octogenarians is associated with low rates
of perioperative morbidity and mortality and low long-term
aneurysm-related mortality despite the high rates of comor-
bidities in these patients.
Paolini et al13 demonstrated no difference in the long-
term survival benefit between open repair and EVAR in 150
octogenarians. The median survival time for EVAR was
350 weeks compared with 317 weeks for the open repair
group. The 1-, 3-, and 5-year mortality rates for EVAR
group were 12%, 18%, and 15%. The 1-, 3-, and 5-year
mortality rates for open group were 17%, 19%, and 28%.
In spite of the belief that surgeons are well qualified to
deal with the ethical issues, the case presented here was
complex, which therefore demanded ethics committee in-
volvement. Dealing with the ethics involves four medical
ethical principles. First, the “Principle of Beneficence and
nonmaleficence” – Simply doing good and do not harm. It
is easy to consider major surgery in vibrant 35-year-old
male than in centenarian in which calculating a cost-benefit
is much more difficult because the harm is more likely and
the benefit is less certain. In this patient, considering the
aneurysm size, symptomatic nature of the disease, history of
elderly family members (mother died at the age of 115),
and overall good general condition, surgery was justified.
Second, the “principle of autonomy” – the capacity of
the patient to make health care decisions by herself, by
written advance directory or by designate health care proxy.
Our patient was conscious and oriented on admission. She
was a nurse and consented for the surgery after understand-
ing the risks and benefits. After a few days in the hospital
like many of the elderly patient, due to changes in the
surroundings, lack of sound sleep, and narcotics used for
pain management, she became confused and unable to
make a decision about the surgery. With the help of the
ethics committee, she appointed her granddaughter as a
health care proxy.
The third issue was “principle of justice” concerning
the allocation of limited health care resources. There are
two opposite sides; one is to allocate the resources to the
largest number of people. The other side suggests that we
should give the help to people who need it. In our patient,
we believed that her general condition was good, she
needed the surgery, and likely she will not be of burden on
our resources. The fourth issue is the respect of the human
life, which has many religious, moral, and cultural aspects
beyond the scope of this discussion.
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be a contraindication in itself and surgery should be con-
sidered if the general condition is good in carefully selected
patients. More studies will be needed in the future to
determine the cost effectiveness of surgery in this advanced
age group.
CONCLUSION
We have presented here the case of a centenarian with a
symptomatic 9 9 cm AAA that was successfully treated by
an open elective surgical repair. This case demonstrates that
a multidisciplinary approach in carefully selected patients
can help in successful outcomes even in centenarians.
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